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Abstract 
Over the last years, distracted driving possesses a leading position among accident causes and it 
constitutes an increasing road safety problem with disastrous results. Considering external factors of 
distraction as highly significant, they can be grouped in four categories: built roadway, situational 
entities, natural environment, and built environment. The fourth category, related to civil infrastructure 
and commercial land use, combined with high vehicle speeds that occur in motorways, might 
contribute to the creation of a very dangerous environment, increasing driver distraction and 
inattention. Through accurate research, solid results can emerge and traffic safety can be enhanced. 
The present study deals with driver distraction caused by out-of-the-vehicle factors, as well as 
factors related to the driver, such as age, gender, driving experience etc. It covers the distraction of 
driver attention during driving due to external factors that are not related to the main task of driving, 
resulting in impairments to driver attention and decision-making ability and hence the driver’s overall 
performance.  
For this purpose, we assess the side effects of numerous road elements, such as information signs, 
roadside advertising, Variable Message Signs, toll buildings, noise barriers/panels etc. to driver 
attention. The study is based on a medium-scale experimental procedure which took place in Attica 
Tollway, the Ring Road of the Athens metropolitan area, which was part of a larger research project 
conducted by the University of Thessaly, Department of Civil Engineering in three urban freeways in 
Greece.  
The gaze tracker FaceLab software was used on a sample of 87 drivers. Each participant drove 51 
km on Attica Tollway, both in level terrain with 3 lanes and speed limit up to 120 km/h and in rolling 
terrain with 2 lanes and speed limit up to 80 km/h. The distraction of driver attention is evaluated via a 
continuous recording of the gaze, which acts as the main indicator regarding driver performance. The 
results of this procedure, analyzed via Captive software, are focused on the time that the driver’s gaze 
remained on each of the road elements under research.  
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This study can be used as a tool that can help in understanding and limiting the use of roadside 
elements that are not related to the execution of the driving task, but that may serve as potential causes 
of distraction. The results of this type of research procedures are very useful in preventing the 
forthcoming pressure for more billboards and trademarks on the roads, as well as in encouraging the 
adaptation of more precise regulations relating to the road infrastructure, the placement of roadside 
elements, etc. 
 
Keywords: Driver distraction, billboards, urban motorway, naturalistic study 
1 Introduction 
One major road safety issue for all those involved in road safety (researchers, vehicle industry, 
authorities etc.) is distraction of driver’s attention. Due to its nature, driver distraction may be affected 
by a great number of factors, while it appears in a variety of forms. Thus, the study of distraction is a 
demanding procedure that needs to be handled in a very carefully designed way.   
Both accident statistics and experimental studies conclude that distracted driving possesses a 
leading position among accident causes. Many naturalistic driving studies, conducted mostly on 
motorways where the present of billboards is intense and distraction might cause a more serious 
accident due to higher speeds, conclude that glances that are not related with the task of driving and 
last more than a certain period of time are dangerous for road safety (Dingus et al., 2006; Klauer et al., 
2006, Liang et al., 2012). The investigation of the main causes of distraction highlights two basic 
categories of distractor generators: those coming from the interior of the vehicle (internal factors) and 
those from the external environment (external factors) which can be grouped in four major 
subcategories: built roadway, situational entities, natural environment, and built environment 
(Horberry & Edquist, 2008). The fourth subcategory, related to road infrastructure and commercial 
land use, combined with high vehicle speeds that occur in motorways, might contributes to the 
creation of a very dangerous environment, by increasing driver distraction and inattention.  
Several studies focus on the external factors and the significant impact in driving task. A 
review of several accident databases resulted that external distractors are responsible for 10% of all 
accidents (Wallace, 2003). In Young et al. (2009) simulator study there is a tentative suggestion that 
more crashes occur when billboards are present. Accident statistics in many countries confirm the 
participation of distraction as a cause of road accidents. For example, accident data from United States 
show that the number of people injured during a crash which was caused due to distraction, was 
515,000 or 22% of all injuries (NHTSA, 2009). Another study resulted that an object or an event is the 
main cause for 30% of the distraction generated accidents in USA (Tasca, 2005). In Greece, the 
official statistics published by the Greek Traffic Police for the year 2014 show that 43 (5.8%) of the 
total of 747 fatal accidents were due to driver’s distraction while other causes or types, such as crash 
on roadside obstacle/equipment and mobile phone use, have a strong relationship with the distraction 
issue (Greek Traffic Police, 2015).  
Regarding advertisement, several design guidelines have been published in many countries, 
and in some of them roadside advertising is not permitted. However, the continuous pressure for more 
and more advertising caused by significant financial interest, have resulted an increased number of 
advertisement signs along the roads (Herrstedt et al., 2013). At this point it should be noted that the 
primarily reason of the existence of an advertisement sign is to capture driver’s eye in order to 
transmit the message that advertises. As a result, driver’s attention is away for the task of driving for a 
significant period of time. This disturbed attention diminishes driver’s ability to respond and avoid a 
crash caused by an unexpected event (Herrstedt et al., 2013). In addition, several studies have 
demonstrated that advertisement signs, especially the more aggressive ones, have a clear impact on 
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driving (Young and Mahfoun, 2007; Andersson and Lund, 2003) and may capture driver’s attention 
for periods of time that are not accepted in terms of traffic safety (Herrstedt et al., 2013). 
The scientists have several times attempted to explain the theory behind distraction by using 
certain psychological tools such as Neisser theories, the Gestalt theory etc. (Misokefalou, 2014). A 
strong explanation is based on the conclusion that a multilevel procedure is activated each time the 
attention is distracted, depended on many factors (Lee et al., 2009). This is obvious due to the several 
forms that distraction has - visual, cognitive, biomechanical and auditory (Ranney et al., 2001)- in 
conjunction with the fact that both the source and the receiver of a message, influence and are being 
influenced in a different way each time. As a first basic step, many researchers have tried to define 
driver distraction and as a result the related literature contains a significant number of those definitions 
(Misokefalou, 2014). In the first International Conference on Distracted Driving (Hedlund et al., 2005) 
the scientific community agreed on a definition for distracted driving: “Distraction involves a 
diversion of attention from driving because the driver is temporarily focusing on an object, person, 
task, or event not related to driving, which reduces the driver’s awareness, decision-making, and/or 
performance, leading to an increased risk of corrective actions, near-crashes, or crashes”. At this 
point it should be emphasised that there are objects or events,, such as information signs or a child that 
suddenly crossed the road, that is crucial to be seen from the driver and distract his attention, 
something that is considered as the positive form of distraction and improves safety, supportingthe 
entire driving task. 
Many studies in the past tried to detect distraction of driver’s attention via an evaluation of 
the produced results which can be either crashes or near crashes, unnecessary speed changes, sudden 
loss of vehicle control and exit from the lane. In addition, distraction can be detected via the detailed 
study of the driver’s glance during driving. The results of this phenomenon are detected in all drivers 
with different degrees of extension and appearance. The methods to achieve data collection are various 
but can be grouped into three basic categories: a) studies based on accidents statistics b) experimental 
studies of driving performance c) studies of observation. Additionally, there are some kinds of 
methods that are not included in any of the previous categories but are often met at the literature such 
as Peripheral Detection Task method and Visual Occlusion method (Eliou & Misokefalou, 2009). In 
order to select the most appropriate - among the available - method, several comparative studies which 
examine the advantages and the limitations of every method, as well as the usefulness and necessity of 
results that each method produces, have already taken place. It is suggested that only after the 
completion of the examination of every available method, the researcher can choose the method he/she 
considers appropriate for his research (Young & Regan, 2007). A previous study (Eliou & 
Misokefalou, 2009) tried to objectively assess all the available methods for this purpose. The writers 
concluded to the selection of the most appropriate method, mostly by rejecting some of them because 
of their serious disadvantages. The method considered one of the most appropriate, for this kind of 
studies, belongs in the observational-naturalistic category. These studies are taking place in the field, 
using equipped vehicles in order to record the driver’s eye movements and measure the frequency and 
the duration of the glances at every potential source of visual distraction. The distraction of driver 
attention is evaluated via a continuous recording of drivers’ gaze movement, which is the main 
indicator regarding driver performance.  
Considering external factors of distraction as highly significant, the present study deals with 
driver distraction caused by out-of-the-vehicle factors, as well as factors related to the driver, such as 
age, gender, driving experience etc. It covers the distraction of driver attention due to external factors 
which are not related to the main task of driving, resulting in impairments to driver attention and 
decision-making ability and hence the driver’s overall performance. For this purpose, this paper 
assesses the side effects of numerous road elements, such as information signs, roadside advertising, 
Variable Message Signs, toll buildings, noise barriers/panels etc. to driver attention. The study is 
based on a medium-scale experimental procedure which took place in Attica Tollway, the Ring Road 
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of the Athens metropolitan area and it is part of a larger research project conducted by the University 
of Thessaly, Department of Civil Engineering in three freeways in Greece.  
The experimental naturalistic data were collected by a total number of 87 drivers in Attica 
Tollway with the use of Facelab machine, which is capable of making continuous data recording of 
driver’s gaze direction. Captiv software, compatible with FaceLab L2100, was used for the analysis of 
the results. This software analysed detailed data, produced by records of the number of glances at 
every selected element of the route, as well as the total time that the specific point (whereas point in 
the paper implies a selected road element) captured driver’s gaze. The distraction of driver attention is 
evaluated via a continuous recording of drivers’ gaze, which acts as the main indicator regarding 
driver performance. The results of this procedure, analyzed via Captive software, are focused on the 
time that the driver’s gaze remained on each of the road elements under research. The analysis offers 
conclusions on different aspects - driver, road element and the road in total - comparing and 
categorizing the results appropriately.  
2 Method 
2.1 Experimental site 
The experimental part of the research took place in Attica Tollway in Athens, Greece. Attica 
Tollway (also named Attiki Odos) constitutes the ring road of Athens Metropolitan area and it is 70 
km long. It is an urban motorway, with two separate directional carriageways, each consisted of 3 
lanes and an emergency lane (hard shoulder). The suburban railway of Athens has been constructed in 
the central reservation of the motorway (Attiki Odos, 2015). For the purposes of the present paper, 
there were three routes under observation with a length of 19, 16.8 and 15 km respectively in which 
the speed limit is between 80-120km/h. Each participant drove 51 km on Attica Tollway, both in level 
terrain with 3 lanes and speed limit up to 120 km/h and in rolling terrain with 2 lanes and speed limit 
up to 80 km/h. 
Road elements along the motorway such as advertisements, signs (varying in content, size 
and luminosity), active Variable Message Signs (VMS) building entities (toll buildings, railway 
stations) and a number of other uncategorized elements such as a construction machine, antennas etc 
were examined as distraction causes. The total number of the selected road elements was 69, of which 
the general categorization and the percentages of participation in the study are shown in the following 
chart (Figure 1). 
 
 
 
2.2 Equipment 
The equipment Facelab L2100 (Seeing machines) which belongs in the category of eye 
trackers, was installed in a passenger car and it is consisted of a monitoring and recording system 
Billboards 
35% 
Road Signs 
29% 
Buildings 
35% 
Other Road 
Elements 
1% 
Figure 1: Participation of each category of road element in the study 
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which detects and records every single movement of the driver’s gaze and the driver’s head (the 
produced video of the external environment shows an indicator on each point the driver gaze focuses - 
for the total duration of drivers’ gaze). It is composed of two cameras inside the vehicle and an 
external camera for road environment recording. The necessary settings that the system requires were 
made for each participant individually in order to create a head model of each driver, which identifies 
the pupils of the eye and catches every single movement of them. Figure 2 shows an example of the 
produced driver model and the scene camera in which the gaze indicator is presented as a gray circle. 
All measurements took place during the day, under normal traffic conditions as well as normal 
weather and lighting conditions. The produced data are characterized by variety regarding their quality 
and usefulness in terms of analysis process. 
 
 
 
 
 
 
 
 
 
A compatible with FaceLab L2100 software (Captiv) was also used in order to analyse videos 
recorded by the Facelab machine. Via this software, the analysis focuses in specific points of every 
route, and calculates the total time that a stimulus (billboard, sign etc) captured driver’s gaze. In this 
study we analyse data based on distraction time measured in seconds. Even though crucial distraction 
time is a controversial issue we analyse the data considering thresholds of short intervals of 1 second 
(Rockwell, 1998; Zwalen et al., 1988; Wickman et al., 1998) and of 0.7 seconds (Beijer et al., 2007), 
As some researchers indicate human performance associates with certain variability within and 
between individuals (Brostrom et al. 2013) but a common scale is necessary for the purposes of the 
study. Despite the fact that the indicator on the video scenes clearly shows the direction of the gaze - 
which means that normal eye panning could be easily be distinguished from gazing at specific road 
elements - specially trained analysts were participated also in order to properly analyse the scenes. 
 
2.3 Participants 
The participants who drove the equipped car at this stage of the research were eighty seven 
(87) (from a total number of 193), both men and women (72% males and 28% females) and they were 
informed that the measurements were anonymous. All drivers possessed a valid driving licence. The 
vast majority of them possessed a driving license and drives systematically for more than ten years. 
The selected drivers belong to three age groups, 26-35, 36-45, 46-55 (Figure 3) which contribute more 
than others in road accidents caused by driver distraction (Greek Traffic Police, 2015).  
 
Figure 2: Driver model and produced video scene 
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The drivers were not informed about the purpose of the research. Each one of them, in order 
to become familiar with the vehicle and the equipment, drove the selected route two times before the 
one that was used for the analysis. The only suggestion to the drivers was to drive and behave as they 
do with their personal cars. Driving was executed under the supervision of a researcher, who was 
always seated in the passenger seat checking the proper function of the system. 
2.4 Collected Data 
The analysis, which was executed via Captiv software, offers conclusions on different aspects 
- driver, road element and the road in total - comparing and categorizing the results by using a 
timescale up to 2 seconds. In order to conclude regarding specific potential factors of driver 
distraction, a quantitative analysis examined 24 variables which can be grouped into 4 general 
categories – driver characteristics (3 variables), the characteristics of the elements (8 variables), road 
characteristics (6 variables), prevailing conditions (5 variables). The first category includes driver 
characteristics such as age, gender, driving experience (less than 5 years, 6 to 10 years, 11-20 years, 
more than 20 years). The second category represents the characteristics of the elements and includes 
variables like the number of elements at each point of interest, the category that the element belongs to 
(advertising, building, VMS etc), the direction that the element is placed (frontally or laterally), the 
position of the element in driver’s optical view (right, left, centered), the luminosity of the element 
(low, high), the size of the element based approximately on the their surface or volume, considering as 
a medium sized element a typical large advertisement sign (small, medium, big), whether the element 
is placed into a tunnel or not and the distance from where the element is placed regarding the road 
(less or more than 2m). The third category describes the road at the specific point of the route and 
includes variables such as the number of lanes at the point, whether the segmentation is a trench or 
embankment, the number of elements at the point, whether there is a median barrier or an emergency 
lane, the category of the road and the total distance from the start of the route. The last category 
includes variables related to the conditions during the experiment such as, weather conditions (bad – 
heavy cloudy, rainy, medium – partly cloudy, good - sunny), the distance from the leading vehicle at 
each point under observation (dangerous or not – the safe distance was estimated approximately 
100m), the traffic volume (low - uninterrupted vehicle flow, medium – decelerated vehicle flow, high 
– interrupted vehicle flow), the speed of the vehicle (0-40km/h, 40-80km/h, 80-120km/h) and the time 
of the day that the measurement took place (7:00-12:00, 12:00-17:00, 17:00-22:00). The above 
variables together with the number of glances the driver carried out at each element were detected and 
listed for each participant respectively through a frame by frame analysis of the produced video 
scenes.  
0 20 40 60
18 - 25
 46 - 55
Number of drivers 
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e 
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Figure 3: Participants’ age distribution 
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3 Results 
3.1 Overview 
A total of 1991 records have been produced as the results of measurements of 69 elements and 29 
drivers, after data cleaning. The average distraction time caused by all elements is 0.75 sec including 
zero distraction time and 1.04 sec, zero records excluded. Of the total, records 537 were zero, 442 
were less than 0.5 sec, 447 were between 0.5 and 1 sec and 535 were over 1 sec. As figure 4 shows, 
60% of the cases is under the value of 0.7 sec while 40% is over 0.7 sec, 27% is over 1 sec and 15% is 
over 1.5 sec. 
 
 
 
 
As shown in Table 1, distraction of attention caused by advertising structures is 0.86 sec on 
average, by road elements 0.98 sec and by other structures 1.17 sec (zero values excluded). Among all 
types of elements, bridges and overpasses have the highest average of distraction time with 1.44 sec 
while the railway stations have 1.23 sec.  
Focusing on cases with distraction time over 1 sec, the average value is almost the double 
comparing with time in cases with non-zero values. Specifically, advertising has an average of 1.72 
sec, road structure 1.75 sec and other elements 2.1 sec. The effect of other elements category is 
analyzed in a following section.  
Category Element 
Zero distraction time 
included 
Zero distraction time 
excluded 
Over 1 sec 
N DT N DT N DT 
advertising  
advertisement 374 0.52 228 0.86 66 1.72 
banner (temporary) 28 0.57 21 0.77 4 1.50 
gas station sign 58 0.84 54 0.90 17 1.75 
subtotal 460 0.57 303 0.86  1.72 
road element/ 
structure 
VMS 522 0.78 412 0.99 150 1.70 
noise barrier 145 0.63 97 0.94 37 1.60 
information signs 57 0.54 49 0.63 4 1.85 
tolls 200 0.64 122 1.05 45 1.92 
bridge/overpass 29 1.29 26 1.44 14 2.13 
subtotal 953 0.73 706 0.98  1.75 
other 
buildings 87 0.46 61 0.66 10 1.51 
railway station 259 0.93 196 1.23 86 2.00 
other 232 1.06 725 1.20 20 2.7 
subtotal 578 0.91 982 1.17 116 2.10 
Table 1: Average Distraction Time per element category 
27% 
33% 
13% 
12% 
15% 
27% 
0 sec
<0,7 sec
0,7-1 sec
1-1,5 sec
>1,5 sec
Figure 4: Distribution of cases measured per distraction time interval  
Driver model and produced scene
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3.2 Driver, Element and Road characteristics 
Table 2 presents the average distraction time (all records) between different categories of 
driver, road characteristics and element characteristics which are measured during the field experiment 
and the statistical comparisons between them. 
Results indicate that differences between men and women are not statistically significant. 
Average distraction time of men is 0.75 ± 0.92 sec and for woman is 0.77 ± 0.8 sec. Age group of 46-
55 have higher value of distraction time than other groups with average value 1,01 ±0.95 sec vs. 
0.73±0.92 sec and 0.75±0.82 sec of ages 26-35 and 36-45, respectively. Also, driver experience does 
not affect in distraction time between drivers even though there is an escalation in distraction time 
form drivers with less experience (0.60 ± 0.88 sec) to drivers with over 20 years of experience (0.88 ± 
0.86 sec). There is no significant difference in distraction time, also, between elements which are 
placed in the front of the driver or in the side of the road. 
On the other side, distraction in open road segments (0.78 ±0.91sec) is higher than the time in 
the tunnels (0.53 ±0.61sec) and this is probably because of the increased attention in driving task in 
difficult situations (tunnels). At this point it should be noted that certain elements such as VMSs 
placed at the entrance of a tunnel capture driver’s attention for significant less time than others that are 
placed on open road. More specifically, VMSs placed at the entrance of a tunnel cause glances that 
last 0.61 sec (zero time included) and 0.79 sec (zero time excluded) on average, lower than the average 
time that a driver looks at any kind of VMS which is 0.78 se and 0.99 sec respectively. This 
differentiation may has its roots into the increased attention that the transition from an open space road 
environment into a tunnel demands that results in a more focused attention on this particular situation.  
It is also resulted that other factors which lead to higher values of distraction time is the 
distance of the element of the side of the road, the size of the element and the light conditions. 
Elements between the first 2 meters of the road edge cause a distraction of 0.88 ±0.91 sec vs. 0.60 
±0.83 sec of the elements which are in a distance more than 2 meters. Also, large elements cause 
higher distraction time than small and medium size elements (0.90±1.02 sec vs. 0.75±0.65 sec and 
0.68 ±0.81 sec, respectively). In sufficient light conditions (open road or daylight) distraction time is 
higher with 0.85±1.06 sec in comparison with low lighting (tunnels, night) were time is 0.69±0.74 sec.  
Regarding traffic conditions, low traffic, allows the drivers to be more distracted (1.11 ± 0.95 
sec) than in conditions of high traffic (0.75 ±0.88 sec). There is also a difference, not significant 
though (in 95% level), between speeds over (0.74±0.89 sec) and under 80 km/h (0.89±0.89 sec). 
Finally, the number of lanes is an important factor for attention in driving task. In cases of 4 lanes 
distraction time is on average over 1 sec (1.1±1.29 sec) while in 1 lane is almost the half (0.52±0.48 
sec) and in 2 or 3 lanes is in the middle of these values (0.73 sec for both cases).  
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   Significance: *p<0.01, **p<0.05 
Table 2: Descriptive Statistics and Comparisons per driver, element and road characteristics 
3.3 Some Cases with Maximum Values of Distraction Time 
From the analysis, certain cases were detected with average distraction times significant 
higher than average. Cases like these should be analyzed carefully in order to specify the conditions 
and element characteristics that resulted these values of distraction time. Furthermore, elements that 
attract the attention for time intervals that are crucial for road safety must be analyzed in terms of 
usefulness and necessity.  
From all the cases that distraction exceeded the time interval of 2 sec, two of them belong to 
the category of railway station. More specifically, one of them which is presented on the left at Figure 
5, the average time that the drivers were distracted was 3.7 sec (zero time included) and 4.5 sec (zero 
time excluded). The second railway station, which is presented on the right at Figure 5, captured 
driver’s eye for 3.6 sec (zero time included) and 4.2 sec (zero time excluded) on average. 
 
Category 
 
Sub-category 
 
N 
 
Mean 
 
Std. Dev. 
Anova   t –test   
 F (6, 1984) p  (df=1989) p 
Driver age 
26-35 1099 0.73 0.92 1.278 0.000* 
36-45 754 0.75 0.82 
46-55 138 1.01 0.95 
Driver gender 
woman 549 0.77 0.80   0.720 0.865 
man 1442 0.75 0.92 
Driver experience 
0-5 206 0.60 0.88 0.908 0.931 
6-10 551 0.73 0.86 
11-20 892 0.76 0.91 
20+ 342 0.88 0.86 
Element position 
frontal 1039 0.74 0.80 0.805 0.421 
side 952 0.77 0.97 
Tunnel or open road 
tunnel 174 0.53 0.61 3.522 0.000* 
open road 1817 0.78 0.91 
Side distance 
less than 2m 1098 0.88 0.91 -7.043 0.000* 
over 2 m 893 0.60 0.83 
Light on the point 
low 1185 0.69 0.74 4.037 0.000* 
high 806 0.85 1.06 
Element size 
small 86 0.75 0.65 2.179 0.000* 
medium 1214 0.68 0.81 
large 691 0.90 1.02     
Traffic conditions 
low traffic 33 1.11 0.95 2.302 0.021** 
middle/high  1958 0.75 0.88 
Speed 
50-80 161 0.89 0.89 1.948 0.052 
80-120 1828 0.74 0.89 
No of lanes 
1 29 0.52 0.48 1.816 0.000* 
2 174 0.73 0.89 
3 1644 0.73 0.84 
4 144 1.10 1.29 
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One other case that seem to contain elements that distract driver’s attention for over the 
average time refers to a toll building at the right side of the road that serves as an entrance to the main 
motorway (Figure 6). In that case distraction on average is 3.6 sec (zero time included) and 4.2 sec 
(zero time excluded). 
 
 
4 Conclusions and Discussion 
The main objective of this paper is the measurement of driver distraction due to out of the 
vehicle factors, especially those that are not related to the main task of driving. The methods 
commonly used in a study of driver distraction aren’t all feasible or effective to the same extent. To 
evaluate the distraction of drivers in Attica Tollway a naturalistic method was selected. Despite its 
restrictions, observational studies considered the most suitable, feasible and effective for this kind of 
research. The chosen method serves the goal of the present study and allows the continuous data 
recording with its main advantage being the fact that driving is as close to the real thing as possible. 
Thus, the results are characterized by a high degree of reliability and validity. The small possibility of 
the researcher to control the situations and create desirable driving scenarios is among the 
disadvantages of this method. The environmental conditions, also, cannot be controlled. Finally, the 
difficulty of the installation in the car as well as its sensitivity to changes (e.g. lightness conditions) 
could be mentioned as disadvantage of the eye tracker. Attention should be paid in order to minimize 
the constraints that research inevitably has when planning and performing the experimental procedure.  
The equipment used was Facelab L2100 eye tracker which measures the time that the driver 
looks at selected road elements. The measurements took place in 3 main routes of Attica Tollway, 69 
road elements were examined and 87 drivers participated. In order to conclude regarding specific 
potential factors of driver distraction, a quantitative analysis examined 24 variables which can be 
grouped into 4 general categories: driver characteristics, elements characteristic, road characteristics 
and prevailing conditions. 
Figure 5: Railway stations with maximum values of distraction time 
Figure 6: Toll station with maximum values of distraction time 
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From the analysis of 1.991 cases, results show that a percentage of 40% of distractions are 
over the value of 0.7 sec – and 27% over 1 sec. Distraction caused by advertising is 0.86 sec on 
average, by road elements 0.98 sec and by other structures 1.17 sec when we measure the cases with 
non-zero distraction times. Cases with average distraction over 1 sec have almost double values, 1.72, 
1.75 and 2.1 sec respectively. Other structures that are not related with road equipment such as railway 
stations and toll buildings close to the motorway, capture drivers’ eye for significant time and in many 
cases more than 2 sec. 
Distractions are independent of driver characteristics (gender, age, experience) and this result 
proves that is a situation in driving which concerns all drivers. Distraction time is increasing when 
element and road characteristics “assist” the visibility of the element inside the drivers’ visual field. 
So, large elements in good light conditions, close to the road cause higher distraction time. Also, when 
someone drives in low traffic conditions, has more time to distract from driving task and look at an 
element. Other elements which distract driver’s attention but are necessary for the driving task such as 
VMSs, need to be re-examined taking into consideration the message, the position and the traffic 
conditions close to them.  
As we resulted by this study the average distraction time is not over than 2 sec. Thus an 
examination of other factors like the number of entities in each road or the total time that a driver is 
distracted from the driving task must be conducted. Also, it is critical to specify the relationship 
between distraction and accident risk for each road under study. For example Attica Tollway has a 
little higher average distraction time compared with the other motorways but in the same time is by far 
the safest motorway in Greece and one of the safest in the word (IRF Safety Award, 2005) with an 
accidents rate of 0.5 fatal accidents per 100 mil vehicle-kilometres. The results of this type of research 
are useful as a tool to prevent the forthcoming pressure for more and more road elements on the roads 
that are not related to the driving task as well as to encourage the adaptation of more precise 
regulations with respect to the road infrastructure design, the placement of roadside elements and the 
traffic management measures.  
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